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INK TANK 

(57) [ABSTRACT] 

[OBJECT] 

To provide an ink tank to prevent ink adhesion to an 
operator upon handling the ink tank and problems on a data sheet 
due to the ink adhesion or the like. 
[STRUCTURE] 

An ink tank for ink jet record, in which a holding member 
of a coupling member made of an elastic body member to supply 
or seal the ink to a record head and the holding member to hold 
this elastic member or a portion of an ink tank constitutional 
member has an extended part which is extended to the 
above-mentioned record head side and a length of this extended 
portion is not less thanhalf of a diameter of the above-mentioned 
elastic body member. 
[Claim (s) ] 

1. An ink tank for ink jet record, which supplies ink 
when it is coupled to a record head having an ink supply means 
and is detachable from said head, characterized in that: 

a portion of a constitutional member of said ink tank 
has an extended part that is extended in a hollow form having 
a cyrindrial or rectangular hollow at said head side. 

2. The ink tank according to claim 1, characterized 
in that: 

said ink tank comprises at least one coulingmeans composed 
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of an elastic member which supplies ink when it is coupled to 
a record head having an ink supply means and seals the ink when 
it is not coupled to said record head, and a member for holding 
said elastic member; and 

a holding member of said coupling means or a portion of 
an ink tank constitutional member has an extended part that 
is extended in a hollow form having a cyrindrial or rectangular 
hollow at said head side and its length is not less than half 
of a diameter of said elastic member. 

3. The ink tank according to claim 1 or claim 2, 
characterized in that: said extended part has an ink holding 
member . 

4. The ink tank according to any one of claims 1 to 

3, characterized in that : a groove is formed in a circumferential 
direction at an inside (a pipe side) of said extended part. 

5. The ink tank according to any one of claims 1 to 

4, characterized in that: the groove which is provided in a 
circumferential direction at said extended part is formed in 
a thread shape. 

6. The ink tank according to any one of claims 1 to 

5, characterized in that: a front end portion (a surface opposed 
to said record head) of said extended part is a concavo-convex 
form in a circumferential direction and a level difference of 
this concavo-convex form is defined to be not less than 0.3 
mm. 
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7. The ink tank according to any one of claims 1 to 
6, characterized in that: at least one portion of said front 
end portion of said expanded part is formed in a nonplanar such 
as an inclined surface or a curbed surface like a spherical 
surface. 

8 * The ink tank according to claim 1 or claim 2, holding 
members of three color parts are arranged at said hollow portion 
of said extended part that is extended in a hollow form having 
said rectangular hollow, and said holdingmeans are communicated 
with said rectangular hollow or partitions are provided between 
said holding members/ so that said respective extended parts 
are united. 

[Detailed Description of the Invention] 
[0001] 

[Technical Field to which the Invention Belongs] 

The present invention relates to an ink tank for ink jet 
record, and particularly, relates to an ink tank, which is 
coupled to a record head to supply ink thereto and prevents 
ink adhesion (stain by ink) to a finger of a user. 
[0002] 
[Prior Art] 

A conventional example of an ink tank for ink jet record 
is shown in FIG. 14 and FIG. 15. 
[0003] 

These drawings illustrate an example of a record head 
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and a tank to be used in a recording method that has been recently 
suggested and these record head and tank are used in the recording 
method that a plurality of tanks is connected to one head to 
perform color recording. 
[0004] 

FIG* 14 is an explanatory diagram of a record head and 
a periphery of an ink tank . In this drawing, a reference numeral 
91 denotes a bubble jet head (hereinafter, referred to as a 
BJ head) for discharging ink in response to a record signal, 
a reference numeral 92 denotes an ink supply pipe that is provided 
to the BJ head 91, a reference numeral 93 or 93a denotes an 
ink supply port that is provided to ink tanks 94 and 95, 
respectively, and a reference numeral 95 denotes a color tank 
containing a multicolored ink there within. 
[0005] 

The record head 91 is configured as follows. The record 
head 91 has groups of nozzles for yellow, magenta, cyan and 
black on a line at its. front end. Each group for yellow, magenta 
and cyan has 24 nozzles, respectively, and the group for black 
has 64 nozzles. Each of these discharge ports is provided with 
an ink passage communicating with the discharge port, and at 
a rear part of an area where the ink passage is arranged, a 
common liquid chamber for supplying the ink to these liquid 
passages is provided. 
[0006] 
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In the ink liquid passage corresponding to each of the 
discharge port, an electric heat converter for generating a 
heat energy to be used to discharge an ink drop from these 
discharge ports and an electrode wire for supplying an electric 
power to the electric heat converter are disposed. These 
electric heat converter and electrode wire are formed on a 
substrate that is made of silicon or the like by a deposition 
technology. Further, by laminating a partition wall and a top 
plate or the like made of a resin and a glass material on this 
substrate, the above-described discharge port, ink liquid 
passage and common liquid chamber are configured. At the 
further rear part, a drive circuit for driving the 
above-described electric heat converter on the basis of the 
record signal is provided as a figure of a print board. The 
above-described silicon substrate and print board are fixed 
on the same aluminum plate. 
[0007] 

As described above, the ink tanks for colors (yellow, 
magenta and cyan) and for black are prepared. The ink tanks 
94 and 95 are inserted substantially in parallel with the 
aluminum plate and they are coupled to an ink supply pipe that 
is projected in parallel with the aluminum plate in the same 
way. 
[0008] 

The ink supply pipe 92 is projected from a plastic member 
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referred to as a distributor 96 that extends vertically from 
the silicon substrate, and further, the ink supply pipe 92 is 
communicated with the passage in further inside of the 
distributor 96. This passage is communicated with the common 
liquid chamber. 
[0009] 

There are four ink passages in the above-mentioned 
distributor for yellow, magenta, cyan and black, and these ink 
passages couple respective common liquid chambers to the ink 
supply pipes 92. The ink tanks 94 and 95 are distributed into 
the tanks for colors (yellow, magenta and cyan) and the tank 
for black from side to side against the aluminum plate when 
they are arranged, so that the above-mentioned ink supply pipes 
92 are also distributed into three pipes and one pipe. 
[0010] 

FIG. 15 is a cross sectional diagram showing the inside 
of the ink tank 94 for black. 
[0011] 

The color ink tank has the same principle as that of the 
black ink. In the ink tank, an ink bag 88 is disposed and the 
ink is filled therein. Further, in the bag, there are two 
negative pressure plates 89, and a compression negative spring 
87 is pressed against the inner surface of the plate. Due to 
a load of this spring, the ink is given the negative pressure, 
so that the ink does not jump out from the nozzle even by unexpected 
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oscillation. 
[0012] 

A lower end of the ink bag 88 adheres to a holding member 
85. A seal rubber 86 (hereinaf ter, referred to as a rubber 
plug of a diameter D) as an elastic body member is inserted 
by pressure into a center portion of the holding member. These 
constructs a coupling means with respect to the head. 
[0013] 

A hole into which the ink supply pipe 92 is inserted is 
defined on the above-described rubber plug, however, since the 
hole is closed due to elasticity when the pipe is not inserted 
therein, the ink never leaks there through. 
[0014] 

By inserting the ink tank (color) 95 into the ink supply 
pipe 92, if the ink tank is inserted into the ink supply pipe 
92 of a print head, the ink is supplied to the head 91 and the 
printing operation becomes possible. 
[0015] 

[Problems that the Invention is to Solve] 

Here, in the case that the operator handles the ink tank 
upon exchange or storage of the ink tank or the like, for example, 
if the operator grasps the ink tank as shown in FIG. 7(a), 
according to the configuration of the conventional ink tank, 
as shown in FIG. 7(b), a portion of a finger of the operator 
is modified and may touch the inner surface of the holding member 
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85, further, the rubber plug 86 . 
[0016] 

Normally, such a case causes no problem, however, for 
example, when a sealing performance is lowered due to some 
reasons, alternatively, the ink drop leaks to the 
above-described holding member and adheres to it, the ink may 
adhere to the operator's finger and the operator's finger may 
become tainted. Alternatively, upon pulling out the ink tank, 
the ink adhered to the pipe leaks out to the outside of the 
above-described rubber plug and also when an ink adhered portion 
(the pipe inserted portion) made of rubber is elastically 
modified like flipped and the ink leaks out to the outside, 
there is a possibility that the same inconvenience would occur. 
[0017] 

In any case, when an outer surface (a portion to which 
the operator's finger touches) of the holding member 85 is close 
to a lower end of the rubber plug 86 (in FIG. 17a, the surface 
of the rubber plug into which the pipe is inserted is seen) , 
the above-described ink adhesion may easily occur. 
[0018] 

In the next place, as shown in FIG. 16, the case that 
the conventional ink tank is mounted will be described. In 
this case, it is possible to stabilize the posture of the ink 
tank in a gravitational direction as shown in the drawing. 
[0019] 
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When the ink tank has been left (mounted) for a long time 
under such a condition and the ink leaks from the rubber plug 
due to some reasons , the ink may fall on its surroundings and 
adhere to them, and this results in contamination of them. As 
shown in the drawing, if the surrounding is a data sheet, the 
decency of the recorded image is degraded accordingly, namely, 
this involves a problem such that the recorded image becomes 
tainted. 
[0020] 

An object of the present invention is to provide an ink 
tank to prevent ink adhesion to an operator like upon handling 
the ink tank and problems on a data sheet due to the ink adhesion 
or the. 
[0021] 

[Means for Solving the Problems] 

The ink tank according to the present invention may 
comprise an ink tank for ink jet record, which supplies ink 
when it is coupled to a record head having an ink supply means 
and is detachable from the foregoing head characterized in that : 
a portion of a constitutional member of the foregoing ink tank 
has an extended part that is extended in a hollow form having 
a cyrindrial or rectangular hollow at the foregoing head side. 
[0022] 

In addition, the ink tank according to the present 
invention is characterized in that: the foregoing ink tank 
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comprises at least one couling means composed of an elastic 
member which supplies ink when it is coupled to a record head 
having an ink supply means and seals the ink when it is not 
coupled to the foregoing record head and a member for holding 
the foregoing elastic member; and a holding member of the 
foregoing coupling means or a portion of an ink tank 
constitutional member has an extended part that is extended 
in a hollow form having a cylindrical or rectangular hollow 
at the foregoing head side and its length is not less than half 
of a diameter of the foregoing elastic member. 
[0023] 

Further, the ink tank according to the present invention 
is characterized in that, a means for absorbing and holding 
the leakage even if the ink leaks slightly, or various means 
for elongating a transfer distance are provided at the 
above-described extended part. 
[0024] 

As the above-described cylindrical form, a hollow 
cylinder is generally used, however, a cylindrical form of a 
polygon, of which inner surface is a circular form and outer 
surface is a quadrangle, can be also used. Particularly, in 
the latter case, when using a plurality of ink tanks, it is 
convenient to integrally unite its each extended part. In 
addition, in a special case, this cylindrical form can be made 
a hollow polygon. 



11 



[0025] 

In addition, the ink tank according to the present 
invention is characterized in that, when the extended parts 
are extended in a hollow having a rectangular hollow, the holding 
members of the three colors are arranged in this hollow portion 
to be communicated with the above-described rectangular hollow 
or partitions are provided between the holding members, and 
thus, respective extended parts are united. 
[0026] 

Further, a front end portion (a surface opposed to the 
record head) of the extended part is a concavo-convex form in 
a circumferential direction and a level difference of this 
concavo-convex form is defined to be not less than 0.3mm. This 
takes account of a sensibility of a finger against this level 
difference . 
[0027] 

According to the above-described configuration, when the 
operator handles the ink tank upon exchange and storage of the 
ink tank, the finger of the operator touches not the 
above-described coupled part but the above-described extended 
part that is separated from the coupled part, and this allows 
the operator's finger never to touch the ink. Further, the 
ink neither transfers nor flows to the portion that the 
operator's finger touches. 
[0028] 
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[Embodiment (s) ] 

The embodiments according to the present invention will 
be described below. 
[0029] 

(A first embodiment) 

FIG. 1 is a cross sectional pattern explanatory diagram 
of an ink tank according to the first embodiment. 
[0030] 

Here, the same parts as the conventional examples are 
given the same reference numerals. 
[0031] 

An ink tank 11 has the ink bag 88 containing ink and the 
negative pressure spring 87 within the ink bag 88, and the ink 
tank 11 is composed of a coupling part for supplying the ink 
from its end to a head, namely, the seal rubber (rubber plug) 
8 6 and the holding member 15 for holding this. 
[0032] 

Here, differently from the conventional example, in the 
above-described holding member 15, the extended part in a pipe 
form is formed from the lower end of the rubber plug 86 as shown 
in the drawing. According to the present embodiment, as shown 
in the drawing, the extended part 16 is formed in a cylindrical 
form. In addition, the drawing shows that the ink supply pope 
92 that is supported by the distributor 96 of the record head 
is inserted into the above-described rubber plug 86, and the 
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ink of the ink bag 88 is supplied to the head side via the ink 

supply pipe, so that recording is possible. 

[0033] 

The above-described extended part and the constitutional 
members will be described in detail below. It is defined that 
a diameter p of the ink supply pipe 92 = 1 m, a diameter D of 
the rubber plug = 4 mm, an inner diameter d of the cylindrical 
extended part 16 = 4 mm, and its extended length 1 = 5 mm. As 
these values, the numeric values satisfying a relation of d 
> p, 1 > D/2 are selected to compose the form as shown in the 
drawing. Further, the extended distance 1, as shown in the 
drawing, is a distance from the outer surface of the lower side 
receiving part of the rubber plug of the holding member till 
its front end. 
[0034] 

Although, in the configuration of the above-described 
ink tank, the conventional tank has inconvenience, for example, 
that the ink may adhere to the operator when he or she touches 
the holding member upon handling this tank with separated from 
the record head (the same handling as FIG. 17), the ink tank 
according to the present invention is configured so that the 
above-described extended part 16 is provided and the finger 
can not go into the vicinity of the rubber plug, and this leads 
to a result that the ink does not adhere to the finger and the 
finger is not contaminated. 
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[0035] 

(A second embodiment) 

FIG, 2 is a cross sectional pattern explanatory diagram 
of an ink tank according to the second embodiment. 
[0036] 

According to the present embedment, the rubber plug 86 
and the holding member 65 for holding this are arranged in the 
same way as the embodiment 1, and then, the extended part 16 
is provided in such a manner that the above-described holding 
member 65 is extended to the record head side. 
[0037] 

In addition, the drawing shows a single ink tank and 
further, the drawing shows that the rubber plug 8 6 penetrates 
a lower hole in advance, however, the elasticity of the rubber 
plug 88 makes the lower hole closed and the ink is sealed. 
[0038] 

In the next place, the above-described extended part 16 
will be described below. As shown in the drawing, an ink 
absorption body 97 adheres to the inside of the extended part 
16 in a pipe form to be fixed there. In this case, as the 
above-described ink absorption body 97, a porous sheet-like 
member, for example, Sun Fine (Asahi Kasei Corporation) is used 
in a pipe form. 
[0039] 

The other feature, for example, the form of the extended 
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part is the same as the first embodiment. 
[0040] 

According to the ink tank of the present conf iguration, 
in addition to the function of the above-described embodiment, 
even in case that the ink leaks from the rubber plug, since 
the ink absorption body is disposed between the rubber plug 
and. the outside, the ink is absorbed into the absorption body 
and the ink does not reach the front end of the extended part. 
In other words, even if the finger of the operator touches the 
above-described extended part, the ink adhesion does not occur 
and the finger does not become tainted. 
[0041] 

(A third embodiment) 

FIG. 3 is a cross sectional pattern explanatory diagram 
of an ink tank according to the third embodiment. Also in the 
present embodiment, the extended part 16 is formed in a 
cylindrical form as shown in the drawing and the upper 
configuration (not illustrated) is the same as the above 
described first embodiment. 
[0042] 

In the present embodiment, at the inside of the extended 
part of a holding member 75, a groove in a circumferential 
direction, here, a groove portion in a spring form is disposed 
as shown in the drawing. 
[0043] 



16 



As being obvious from the conventional example shown in 
FIG, 15 and FIG. 17, in case that the ink leaks from the rubber 
plug, since the outer surface is near to the rubber plug, it 
is not possible to prevent the ink from transferring to the 
front end of the holding member. On the other hand, in the 
case that the ink tank is configured according to the present 
invention, the leaked ink is moving in the circumferential 
direction in the groove portion at the inside of the holding 
member. In this case, the leaking ink is very little and due 
to extension of the transfer distance due to the above-described 
groove portion, it is difficult for the leaking ink to leach 
the outside surface, and further, the leaking ink will be 
completely dried until it reaches the outside surface. 
[0044] 

Accordingly, as same as the above-described embodiment, 
the advantage such that the inconvenience due to the ink adhesion 
does not occur can be obtained. 
[0045] 

(A fourth embodiment) 

FIG. 4 is a cross sectional pattern explanatory diagram 
of an ink tank according to the fourth embodiment of the present 
invention, and the upper configuration (not illustrated) is 
the same as the first embodiment. 
[0046] 

FIG. 4 (a) shows that the ink supply pipe is inserted 



17 



into the rubber plug 86 and FIG. 4 (b) shows that the operator 

grips this tank. 

[0047] 

According to the present embodiment , in the ink tank, 
the extended part 16 of the holding member is formed in a 
cylindrical form as shown in the drawing, and at its front end, 
the concavity and convexity are formed in the circumferential 
direction. In this case, the extended part length 1 = 2.5 mm 
(1 > D/2) and D, d are defined as D = d = 4 mm as same as the 
above-described embodiment. In addition, the concavo-convex 
part is a substantially triangle as shown in the drawing and 
its height a is equal to 0.8 mm. 
[0048] 

FIG. 4 (b) is an explanatory diagram showing that the 
operator grips the ink tank that has been formed in this way. 
When the finger touches the front end of the extended part as 
shown in the drawing, the operator can know touch of the concavity 
and convexity due to its concavo-convex part, and consequently, 
unnecessary grip force is not added to the ink tank. 
[0049] 

This prevents the finger from closing to the vicinity 
of the rubber plug, and it is possible to obtain the same advantage 
as the above-described embodiment. 
[0050] 

In addition, as compared to the above-described 
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embodiment, in the case of using this concavo-convex part, the 
present embodiment also has an advantage that the length of 
the extended part can be formed shorter. 
[0051] 

(A fifth embodiment) 

The fifth embodiment according to the present invention 
will be described with reference to FIG. 5 and FIG. 6. FIG. 
5 is a perspective pattern diagram and FIG. 6 is a perspective 
diagram shown from the holding member side. 

[0052] 

In this case, an ink tank 31 according to the present 
embodiment is an ink tank for color recording, and a plurality 
of ink bags (in the drawing, three colors) and respective 
corresponding coupledparts are arranged as shown in the drawing . 
[0053] 

The extended length 1 and the inner diameter d are set 
so that the extended parts 16 of the holding members 35a, 35b 
and 35c according to the present embodiment are formed in the 
cylindrical form as same as the first embodiment. 
[0054] 

The functions and advantages according to the present 
embodiment are the same as the above-described embodiment. 
[0055] 

However, since, according to the present embodiment, the 
three color parts are made into independent chambers, even in 
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case that the ink adheres in respective colors, one color ink 

never be mixed into the other color ink. 

[0056] 

In other words, in the color recording, the color is not 
damaged and it is possible to maintain a decency of the recorded 
image . 
[0057] 

(A sixth embodiment) 

The sixth embodiment according to the present invention 
will be described with reference to FIG, 7 and FIG. 8. FIG. 
7 is across sectional pattern diagram, and FIG. 8 is aperspective 
diagram shown from the holding member side. 

[0058] 

The ink tank according to the resent embodiment is also 
a color ink tank as same as the above-described embodiment. 
[0059] 

The different point from the other embodiments will be 
described below. According to the present embodiment, in the 
three color parts, the extended parts 16 of a holding member 
45 of the ink tank are unified as shown in the drawing. 
[0060] 

In this case, the length 1 of the extended part 16 and 
the inner diameter d shown in FIG. 8 are the same as the first 
embodiment, and the function and the advantage obtained from 
these are the same as the above-described fifth embodiment. 
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[0061] 

(A seventh embodiment) 

The seventh embodiment according to the present invention 
will be described with reference to FIG. 9 and FIG. 10. FIG. 
9 is a cross sectional pattern diagram, and FIG. 10 is a 
perspective diagram seen from the holding member side. 

[0062] 

The ink tank according to the present embodiment is also 
a color ink tank as same as the above-described sixth embodiment . 
[0063] 

According to the present embodiment, as same as the 
above-described sixth embodiment, in the three color parts, 
the extended parts of a holding part 55 of the ink tank are 
formed in one body to the three color parts as shown in the 
drawing, however, the partitions are provided between 
respective colors. The lengthl of the extended part is the 
same as before, however, the inner diameter d is made slightly 
larger, namely, it is set to 6 mm. Consequently, the functions 
and advantages to be obtained from these are the same as the 
sixth embodiment. 
[0064] 

(An eighth embodiment) 

The eighth embodiment according to the present invention 
will be described with reference to FIG. 11 and FIG. 12. FIG. 
11 is a cross sectional pattern diagram, and FIG. 12 is a 
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perspective view shown from the holding member side. These 
drawings illustrate a black ink tank. As same as the previous 
embodiments, an extended part is provided, which is extended 
to the head side of the holding member 25, however, its front 
end is formed in a cylindrical form having a cut head to form 
an inclined plane. Here, the form of the extended part will 
be further described. The maximum length la of the extended 
part 1 is equal to 6 mm and the minimum length lb thereof is 
equal to 3 mm, and the other is the same as the first embodiment. 
[0065] 

Also in this ink tank, as same as the first embodiment, 
the extended part of the holding member makes it possible to 
prevent the ink adhesion to the finger. 
[0066] 

Further, for example, in the case of placing the ink tank 
in a posture shown in FIG. 16 (downward) , the ink tank is sure 
to fall down on the above-described inclined plane. Thus, the 
ink tank cannot be stored and mounted under the condition that 
the rubber plug of the ink tank is placed toward the gravitational 
direction. 
[0067] 

Accordingly, it is possible to decrease or eliminate the 
ink adhesion due to the leakage arising from a gravity or the 
leakage of the ink arising from a difference between the inner 
pressure and the outer pressure of the ink tank or the like. 
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In other words, the present embodiment has a function and an 
advantage such that, even when the ink is leaked due to some 
reasons, the ink tank is placed so that the ink does not adhere 
directly to the data sheet and the finger of the operator, and 
further, the ink is dried under this condition. 
[0068] 

(A ninth embodiment) 

The ninth embodiment according to the present invention 
will be described with reference to FIG. 13. 
[0069] 

The present embodiment indicates an example of a black 
ink tank and in this embodiment, the extended part 16 extended 
to the head side of the same form as the first embodiment is 
provided. 
[0070] 

In all examples indicated by the above-described 
embodiment, the holding member of the rubber plug is extended 
to the head side, however, according to the present embodiment, 
apart from the holding member, a portion of a chassis of an 
ink tank 61 is extended as shown in the drawing to from the 
extended part 16. In this case, the dimensional measurements 
d, D, and 1 and their function and advantage are the same as 
the above described first embodiment. 
[0071] 

In addition, according to the embodiment having the 
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above-described plurality of coupled parts, it is obvious that 
the shape of the end portion of the holding member is not limited 
to the descriptions of the embodiment. 
[0072] 

In other words, aside this shape, for example, the end 
portion of the holding member may be shaped according to the 
second, third and fourth embodiments, and the combination of 
the ninth embodiment and these embodiments or the combination 
of the ninth embodiment and the seventh embodiment are possible . 
[0073] 

In addition, the example is shown, in which the inclined 
plane is provided so that the ink tank cannot be mounted downward. 
However, not limited to this, the ink tank may be configured 
in a spherical surface or a curved surface, and further, aconcavo 
convex form or a stair shape, in other words, the ink tank may 
be configured in a shape such that it cannot be easily mounted 
downward. 
[0074] 

In addition, according to the present embodiment, as the 
inner configuration of the ink tank, the configuration having 
the ink bag containing the ink, the negative pressure spring, 
and the coupledpart made of the rubber plug at its end is indicated . 
However, the present invention is not limited to this and it 
is obvious that the ink tank in the other systems may be available 
if it has the same coupled part. 
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[0075] 

According to the present embodiment, the ink tank to be 
applied to the BJ recording, particularly, the color recording 
method is shown. However, the present invention is not limited 
to this and it can be applied to the recording method of so-called 
ink jet record and upon recording, the ink tank is coupled to 
the record head. 
[0076] 

According to the present embodiment, the holding member 
and the chassis of the ink tank or the like are extended . However, 
it is obvious that the configuration having the same function 
and advantage as the above-described embodiment, for example, 
the configuration such that the other members are extended or 
coupled is possible. 
[0077] 

[Advantage of the Invention] 

As described above, according to the present invention, 
by appropriately selecting the shape of the holding member or 
the like of the coupled part of the ink tank as claimed, it 
is possible to prevent the ink adhesion to the operator upon 
handling the ink tank and it is possible to eliminate the problems 
due to the ink adhesion (discomfort, contamination of the data 
sheet and the surroundings or the like) . 
[0078] 

In addition, since the ink tank is configured so that 
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it cannot be mounted downward (the gravitational direction), 
it is further possible to increase the advantage of preventing 
the ink adhesion. 

[Brief Description of the Drawings] 
[FIG. 1] 

FIG. 1 is a cross sectional pattern diagram of an ink 
tank (ablacktank) according to a first embodiment of the present 
invention. 
[FIG. 2] 

FIG. 2 is a partial sectional diagram of an ink tank (a 
black tank) according to a second embodiment of the present 
invention. 
[FIG. 3] 

FIG. 3 is a partial sectional diagram of an ink tank (a 
black tank) according to a third embodiment of the present 
invention. 
[FIG. 4] 

FIGS. 4 (a) and 4 (b) are partial sectional diagrams of 
an ink tank (a black tank) according to a fourth embodiment 
of the present invention. 
[FIG. 5] 

FIG. 5 is a cross sectional pattern diagram of an ink 
tank (a color tank) according to a first embodiment of the present 
invention. 
[FIG. 6] 
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FIG. 6 is a perspective diagram of an ink tank according 
to a fifth embodiment of the present invention. 
[FIG. 7] 

FIG. 7 is a cross sectional pattern diagram of an ink 
tank (a color tank) according to a sixth embodiment of the present 
invention. 
[FIG. 8] 

FIG. 8 is a perspective diagram of an ink tank according 
to the sixth embodiment of the present invention. 
[FIG. 9] 

FIG. 9 is a cross sectional pattern diagram of an ink 
tank (a color tank) according to a seventh embodiment of the 
present invention. 
[FIG. 10] 

FIG. 10 is a perspective diagram of an ink tank according 
to the seventh embodiment. 
[FIG. 11] 

FIG. 11 is a cross sectional pattern diagram of an ink 
tank (a black tank) according to an eighth embodiment of the 
present invention. 
[FIG. 12] 

FIG. 12 is a perspective diagram of an ink tank according 
to the eighth embodiment. 
[FIG. 13] 

FIG. 13 is a cross sectional pattern diagram of an ink 
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tank (a black tank) according to a ninth embodiment of the present 

invention. 

[FIG* 14] 

FIG. 14 is an explanatory diagram of a record head and 
a periphery of an ink tank according to a conventional example . 
[FIG. 15] 

FIG. 15 is a cross sectional diagram of a conventional 
black ink tank. 
[FIG. 16] 

FIG. 16 is a diagram showing an example of the condition 
that the conventional ink tank is mounted on a data sheet. 
[FIG. 17] 

FIGS. 17 (a) and 17 (b) are explanatory diagrams showing 
the condition that an operator grips the conventional ink tank 
(the black tank) . 

[Description of the Reference Numerals and Signs] 
11, 21, 31, 41, 51, 61: ink tank 
15, 25, 55, 85: holding member 
16: extended part 

35, 35a, 35b, 35c: holding member 

86, 86a, 86b, 86c: seal rubber (rubber plug) 

87, 87a, 87b, 8_7c: negative pressure spring 

88, 88a, 88b, 88c: ink bag 
89: negative pressure plate 
91: head 
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92: ink supply pipe 
93a, 93b: ink supply port 
94: ink tank (black) 
95: ink tank (color) 
96: distributor 
97: ink absorption body 
100: finger of operator 
101: data sheet 



FIG. 1 

11: INK TANK 

15: HOLDING MEMBER 

16: EXTENDED PART 

86: SEAL RUBBER (ELASTIC MEMBER) 
87: NEGATIVE PRESSURE SPRING 
88: INK BAG 

89: NEGATIVE PRESSURE PLATE 
92: INK SUPPLY PIPE 
96: DISTRIBUTOR 

FIG. 2 

16: EXTENDED PART 

65: HOLDING MEMBER 

86: RUBBER PLUG 

97: INK ABSORPTION BODY 

FIG. 3 

16: EXTENDED PART 
86: RUBBER PLUG 
75: HOLDING MEMBER 

FIG. 4 

(a) 

16: EXTENDED PART 
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86: RUBBER PLUG 
(b) 

FINGER 
FIG. 5 

16: EXTENDED PART 
31: INK TANK 
35a: HOLDING MEMBER 
86a: RUBBER PLUG 
88a: INK BAG 

89: NEGATIVE PRESSURE PLATE 
FIG. 6 

31: INK TANK 

35A: HOLDING MEMBER 

FIG. 7 

16: EXTENDED PART 
41: INK TANK 
35C: HOLDING MEMBER 
45: HOLDING MEMBER 
86A: RUBBER PLUG 
88A: INK BAG 

89: NEGATIVE PRESSURE PLATE 



FIG. 8 

41: INK TANK 

45: HOLDING MEMBER 

FIG. 9 

16: EXTENDED PART 
51: INK TANK 
55: HOLDING MEMBER 
88A: INK BAG 

89: NEGATIVE PRESSURE PLATE 
PARTITION 

FIG. 10 

51: INK TANK 

55: HOLDING MEMBER 

FIG. 11 

21: INK TANK 

25: HOLDING MEMBER 

86: SEAL RUBBER 

87: NEGATIVE PRESSURE SPRING 

88: INK BAG 

89: NEGATIVE PRESSURE PLATE 
FIG. 12 
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21: INK TANK 

25: HOLDING MEMBER 

FIG. 13 

61: INK TANK 

15: HOLDING MEMBER 

16: EXTENDED PART 

86: SEAL RUBBER . 

87: NEGATIVE PRESSURE SPRING 

88: INK BAG 

89: NEGATIVE PRESSURE PLATE 

FIG. 14 
DIAMETER P 
91: HEAD 

92: INK SUPPLY PIPE 
93: INK SUPPLY PORT 
93A: INK SUPPLY PORT 
94: INK TANK (BLACK) 
95: INK TANK (COLOR) 
96: DISTRIBUTOR 
98: ALUMINUM PLATE 

FIG. 15 

94: INK TANK (BLACK) 
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85: HOLDING MEMBER 

86: SEAL RUBBER (ELASTIC MEMBER) 

87: NEGATIVE PRESSURE SPRING 

88: INK BAG 

89: NEGATIVE PRESSURE PLATE 

FIG. 16 

94: INK TANK 

85: HOLDING MEMBER 

101: DATA SHEET 

FIG. 17 

(a) 

94: main tank (black) 
85: holding member 
86: rubber plug 
100: finger 
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